Distinct role and functional mode of TR3 and RARalpha in mediating ATRA-induced signalling pathway in breast and gastric cancer cells.
All-trans retinoic acid (ATRA) affects cell proliferation, differentiation and apoptosis through its receptors, RARs and RXRs. Besides these, other receptors such as orphan receptor TR3, are also involved in the regulatory process of ATRA. However, how different receptors function in response to ATRA is still largely unknown. In the present study, we found that formation of TR3/RXRalpha heterodimers in the nucleus and their subsequent translocation into the cytoplasm, in association with regulation of apoptosis-related proteins Bcl-2, Bcl-xl and Bax, was critical for apoptosis induction by ATRA in breast cancer cells MCF-7. When such translocation was blocked by Leptomycin B (LMB), ATRA-induced apoptosis was consequently abolished. However, in ATRA-induced gastric cancer cells MGC80-3, RXRalpha heterodimerised with RARalpha but not with TR3, and remained in the nucleus exerting its effect on cell cycle regulation. When transfected with antisense-RARalpha, MGC80-3 cells changed from ATRA-sensitive to ATRA-resistant and most cells were arrested in the S phase, implying the importance of RARalpha in cell cycle regulation. Furthermore, we demonstrated that the effects of ATRA depend on the relative levels of TR3, RARalpha and RXRalpha expression in cancer cells. In ATRA-induced MCF-7 cells, highly expressed TR3 favours the formation of TR3/RXRalpha and promotes the TR3/RXRalpha signalling pathway causing apoptosis; while in ATRA-induced MGC80-3 cells, high expression of RARalpha favours the formation of RARalpha/RXRalpha and promotes the RXRalpha/RARalpha signalling pathway in mediating cell cycle regulation. In conclusion, these results reveal the novel mechanism that cellular expression and location of protein is associated with diverse signalling transduction pathways and the resultant physiological process.